Objective: This study analyzes symptom perception by parents and healthcare professionals and the quality of symptom management in a pediatric palliative home care setting and identifies which factors contribute to a high quality of palliative and end-of-life care for children.
INTRODUCTION
Since 2009, a significant number of specialized home pediatric palliative care (SHPPC) teams have been implemented in Germany in order to make high quality palliative home care for children and adolescents possible (Bona et al., 2011; Friedrichsdorf et al., 2007; Pierucci et al., 2001; Toce et al., 2003) . As defined by the World Health Organization, pediatric palliative care comprehensively addresses the physical, psychosocial, and spiritual needs of the children and their families (WHO, 1998) . Recent studies have shown that all these factors need to be considered in an orchestrated effort to devise an effective strategy of care (Dangel, 2002; Hilden et al., 2001; Moody et al., 2011; Swinney et al., 2007) . Within this strategy, the provision of optimal symptom management plays an important role for affected children, their families, and all care providers involved (Drake et al., 2003; Galloway et al., 2000; Himelstein et al., 2004; Zhukovsky et al., 2009) .
Most of the existing data on pediatric palliative care relate to oncological cohorts in hospital settings and in particular to the treatment of pain (Carter et al., 2004; Liben et al., 2008; Morgan et al., 2000) . However, recent experience of pediatric palliative care teams shows that a significant proportion of children with palliative care needs suffer from congenital disorders or diseases acquired during the perinatal period. Effective symptom management for all patient groups requires a deeper understanding of all possible symptoms that might occur in addition to a comprehensive analysis of the various factors influencing the well-being of the child and the family, be it in a clinical or home setting (Kreicbergs et al., 2005; Poltorak et al., 2006) . Wolfe et al. (2000) found a significant disparity between parents and healthcare providers when reporting on the occurrence and severity of symptoms. They postulate that unsuccessful symptom treatment might be the result of a lack of recognition and perception (Wolfe et al., 2000) . Thus, distinguishing between symptom perception and the effect of symptom treatment by the medical team during the provision of palliative care could be of considerable importance.
The goal of this study was to evaluate the perception of the kind and severity of symptoms by parents and HCPs, and the success of symptom treatment, as well as their influence on the quality of palliative care provided by a SHPPC team as perceived by the parents.
METHODS

Study Site
This study was part of a comprehensive retrospective, cross-sectional study (Vollenbroich et al., 2012) performed from June to December 2007 at the Coordination Center for Pediatric Palliative Care (CPPC) of the University of Munich, Germany. The CPPC hosts a multi-professional SHPPC team that was implemented in 2004 to provide palliative home care for children, adolescents, and young adults with life limiting diseases in southeastern Bavaria (population of about 4.5 million). The main tasks of the team include the coordination of professional assistance, the provision of palliative care in cooperation with local healthcare professionals (HCPs), and a 24/7 medical on-call service. The study was approved by the Research Ethics Committee of the Ludwig-Maximilians-University of Munich, Germany.
Participants
Eligible participants were all families that lost a child at least three months prior to the start of the study due to a life-limiting disease and had received home palliative care through the SHPPC team between March 2004 and March 2007. Their main SHPPC team contact informed them by phone of the purpose and methods of the study. Families who agreed to participate were sent information material, informed consent forms, the questionnaire and a return envelope. Exclusion criteria comprised parents' inadequate language proficiency or mental disorder, missing contact data, only one-time contact with the SHPPC team, and pre-or perinatal deaths.
Parental Questionnaire
The questionnaire comprises a total of 56 items, and was developed from a comprehensive literature search, review of validated tools, and clinical experience. It assesses socio-demographic data about the respondents (8 items), information about the child's condition (4 items), satisfaction with specific aspects of the care provided by the SHPPC team (22 items), quality of care before and after SHPPC team involvement (12 items), and satisfaction with the dying phase (10 items). The dying phase was defined as the phase in which the members of the multi-professional team caring for the patient agreed that the patient was likely to die (Ellershaw et al., 2003) .
In addition, parents were asked for any general comments or suggestions. For most items, numeric rating scales (NRS, 0-10) were used. The parents' current quality-of-life was assessed through a 1-item NRS (0 -10), and the parents were also asked to rate their child's quality-of-life before and after SHPPC team involvement using the same scale. The questionnaire was piloted in four families and adapted according to feedback. The parents were advised to contact the SHPPC team for support if they developed psychological distress after completing the questionnaire.
To assess symptom perception and treatment, the parents were asked to list up to four main symptoms, from which their child suffered the most during his/ her last month of life. Subsequently, four-point Likert scales were used to evaluate symptom severity (mild, moderate, strong, very strong) as well as quality of symptom perception and treatment (strongly disagree, somewhat disagree, somewhat agree, strongly agree) by the SHPPC team.
In order to categorize successful and unsuccessful symptom perception and treatment, the answers Vollenbroich et al.
were dichotomized (strongly/somewhat disagree and strongly/somewhat agree). Dichotomized answers were used for further statistical analysis. If more than four symptoms were reported, only the four most severe symptoms were taken into account. The original questionnaire is available from the authors on request.
Healthcare Professionals' Chart Review
In addition to the parental questionnaire, a chart review of all patients enrolled was performed in order to determine if parents and SHPPC team members perceived the same symptoms and if they consistently classified symptom strength as well as the quality of treatment.
Statistical Analysis
Descriptive statistics (%, mean+SD, median, and/or range) were calculated for symptom distribution, severity, perception, treatment, and quality-of-care. For graded variables via Likert scales, a two-tailed Fisher's exact test was used to compare dichotomized answers. Pearson correlations and multivariate analyses were used to assess the relationships of presence and severity of symptoms, symptom perception, and symptom treatment, with measures of care (e.g., 24/7 service, general quality-of-care, quality-oflife of children/parents, peacefulness of the dying phase, etc.). In addition, Pearson correlations and multivariate analyses were used to estimate predictive values for the quality of symptom treatment. The significance level was set at p , 0.05. Bonferroni correction of p-values for multiple comparisons was performed. SPSS version 20.0 was used to analyze the data.
RESULTS
Study Participants
Out of 106 consecutive patients, 62 parent dyads fulfilled the eligibility criteria (44 children were alive and still cared for by the SHPPC team). Seventeen couples were excluded according to the exclusion criteria (missing contact data (n ¼ 6), one-time contact (n ¼ 5), inadequate language proficiency (n ¼ 2), and pre-or perinatal deaths (n ¼ 4)). Of the remaining 45 couples, 43 (96%) agreed to participate. The questionnaire was returned by 38 out of 45 parent sets (response rate, 84%). In 23 families, both mother and father completed the questionnaire with shared answers. In one case, only the father completed the questionnaire. In the remaining 14 families, the mothers completed the questionnaire.
The majority of parents (82%) were married and 31 to 40 years old (66%), 20% of the families were immigrants. The highest education level was elementary school in 7%, secondary school in 22%, high school in 3%, and university education in 29%.
Of the 38 deceased children, 24 were male, median age was 3.4 years (0-34.3). In one case, the patient died at age 34 but was taken care of by the SHPPC team because of his developmental impairment caused by an inborn error of metabolism. Underlying diseases included congenital (36%, including congenital heart disease), oncological (35%), neurological (13%), cardiac (9%), and other disorders (7%). 71% of the children died at home (81% of those 1 year of age).
The interval between the child's death and the survey ranged from 3 to 37 months (median ¼ 19.5 months). The duration of SHPPC team's care ranged from 1-48 weeks (median ¼ 6.5 weeks) and included 2-79 contacts (median ¼ 30). In six cases, nutrition was supported via a percutaneous endoscopic gastrostomy. Advanced pain management (e.g., multi-disciplinary pain managing approach, provision of patient-controlled analgesia pumps) was provided by the SHPPC team in 22 cases.
Symptom Perception by Parents
According to the parental reports, dyspnea (61%) and pain (58%) were the main symptoms from which the children were suffering in their last month of life, followed by nausea/vomiting (34%), and agitation (34%). Overall, 82% of symptoms were described as severe. "Poor appetite," "fatigue," and "other nonneurological symptoms" were constantly assessed with the highest grade of severity (see Fig. 1 ). The Fig. 1 . Distribution and severity of children's symptoms in their last month of life according to parental report (n ¼ 38). "Other neurological symptoms" includes spasticity, neurogenic urinary retention, blindness, and hearing loss. "Other non-neurological symptoms" includes pyrexia, fecal incontinence, gastro-oesophageal reflux, and lymphedema.
Symptom perception in pediatric palliative home care most frequent combinations included pain and dyspnea (24%), pain and nausea/vomiting (24%), agitation and dyspnea (21%), and agitation and pain (21%). In 82% of the cases, three or more symptoms were reported.
Symptom Perception by the SHPPC Team
The evaluation of symptom perception did not distinguish between the different professions within the SHPPC team. On average, parents reported successful symptom perception by the SHPPC team in 95% of the cases. Insufficient symptom perception occurred only for two patients who were mainly suffering from nausea/vomiting, seizures, and agitation.
According to the chart review, all symptoms which the parents had been aware of except one (gastrooesophageal reflux) were recognized and documented by SHPPC team members. However, agreement on symptom severity was documented in only 65% of the cases (see Table 1 ). According to the parents' perception the members of the SHPPC team mostly underestimated symptom severity. Parental and SHPPC team members' agreement on the successfulness of symptom treatment was documented in 92% of the cases.
Symptom Treatment
Successful treatment was mainly reported for the management of "pain" (85% of reported cases), "seizures" (83%), "agitation" (75%), and "nausea/vomiting" (60%). Treatment of the frequent and severe symptom "dyspnea" (40%) and other less frequently mentioned symptoms was less successful. On average, successful symptom treatment was reported in 71% of cases. In seven cases of unsuccessful symptom treatment, children were admitted to a hospital (18% of overall cohort). Figure 2 shows the main outcome measures in correlation to the successfulness of symptom treatment. No significant differences were noted.
Perception and Treatment
The quality of symptom perception by the SHPPC team significantly correlated with the quality of symptom treatment ( p , 0.0001, n ¼ 38), both according to parental assessment. There was no correlation between symptom severity and successful symptom treatment ( p ¼ 0.483, n ¼ 38). Symptom perception was the only variable predicting the quality of symptom treatment during the child's EOLphase (see Table 2 ).
Symptom Perception and Quality of Care
During the period in which the SHPPC team was involved, the parents' distress caused by the children's The absolute number of cases relate to the following order: In their comments to the questionnaires, parents underlined in 84% of cases that the SHPPC team significantly contributed to a general decrease in their physical and psychological distress by simply addressing and explaining all existing symptoms and possible barriers to effective symptom management. A mother of a three-year-old boy said: "Through the involvement of the pediatric palliative home care team, I really felt relieved. Finally, there was somebody to whom I could talk, not only about our child's situation but also about the hopelessness of his case since the diagnosis had been made; what it meant to me, to my husband, and to the whole family; and in which way we could be supported." A father of a four-months-old girl stated: "It was through the periodic visits of the pediatric palliative home care team that my wife and I began to trust that there was somebody who understood our needs. In the beginning, we were afraid that our baby would only be treated for pain, but they explained us how the accompanying symptoms, such as obstipation, occur and what we can do against them. This was really helpful." Moreover, the majority of parents (82%) stated that the presence and/or the 24/7 service of a specialized SHPPC team significantly contributed to the peacefulness of the dying phase. However, in the two cases of insufficient symptom perception, parents were less satisfied with the care provided [NRS: 6 points]. The concordant assessment of symptom severity between SHPPC team members and parents significantly correlated with the parental quality-oflife ( p ¼ 0.041) as well as with the parents' general satisfaction with the SHPPC team ( p ¼ 0.037).
DISCUSSION
Little data is available on pediatric palliative care and symptom management, particularly in home care settings (Hendricks-Ferguson, 2008; Wolfe et al., 2002) . Most published studies depict symptoms of oncological patients in a hospital setting with pain usually being one of the most dominant symptoms (Goldman et al., 2000; Kreicbergs et al., 2005; Pritchard et al., 2008; Wolfe et al., 2000) . In our unselected setting involving children with a variety of lifelimiting diseases, dyspnea was at least as important as pain, and more difficult to treat. Depending on the age and the communication abilities of the child, symptoms such as pain and dyspnea can be diagnosed less easily when compared to adults, while other symptoms like nausea often remain underdiagnosed (Kreicbergs et al., 2005) . Moreover, the underlying causes of the symptoms might be multi-factorial, and cannot always be clearly assigned to the disease or, for example, to the side effects of medication. Several parents in our study expressed the need to address all existing symptoms, not only pain and/or dyspnea. Thus, it is necessary to broaden the scope and intensify the research concerning the assessment of all potential symptoms in children in palliative care and to develop appropriate training possibilities for HCPs (Bagatell et al., 2002; Michelson et al., 2009; Steele et al., 2008) .
The same applies to symptom treatment strategies. In our study, approximately two-thirds of cases reported an overall successful treatment, particularly with respect to pain, seizures, and agitation. However, it can be considerably more difficult to alleviate other symptoms like fatigue, diarrhea or constipation, as various other studies have also demonstrated (Goldman et al., 2006; Poltorak & Benore, 2006; Ullrich et al., 2007) .
Our study indicates that successful symptom treatment may not be the only crucial variable influencing main outcome measures, such as satisfaction with care, quality-of-life of children and parents, or peacefulness of the dying phase. Concordant symptom perception between parents and HCPs appears to be a pivotal factor predicting both satisfaction with the caring team and parental quality-of-life.
Our findings are consistent with the study of Wolfe et al. (2000) who described a staggering difference between the parents' and the healthcare providers' perception of symptoms during the dying phase, that might contribute to the child's suffering. In our study, parents highly appreciated adequate advance communication about possible distressing symptoms that might arise during the last days of their child's life.
The fact that the SHPPC team recognized nearly all symptoms reported by the parents, and that the team predominantly evaluated these symptoms in concordance with the parents, could further emphasize the significance of appropriate teamwork among all involved parties. On the other hand, the SHPPC team members' inconsistent classification of symptom severity, especially for symptoms like poor appetite and fatigue, might be due to an attitude that defines certain symptoms as "expected" or "inevitable." This attitude ignores the need of patients and parents that these symptoms are at least acknowledged and explained by HCPs.
As shown by Poltorak and Benore (2006) , appropriate symptom perception can be seen as a crucial part of a complex network of various psychological factors, which may contribute to a decrease in fear and anxiety, as well as an improvement of overall coping. Together with our data, these findings underscore the fundamental importance of symptom perception, acknowledgement and explanation for the quality of pediatric palliative care.
The high rate of successful symptom perception in our study could be due to better preconditions for symptom perception at home compared to hospital settings, since parents as the main caregivers at home, are also the direct communication partners of the SHPPC team. As Dussel et al. (2009) showed, careful listening to families' statements on symptoms increases the children's chance to spend their last days at their preferred location.
Our study has a number of limitations. Because of the retrospective design, our data are based on the parents' recollections, which may change over time. Quality-of-life, an important but not the most crucial variable in our analysis, has not exclusively been measured with standardized tools, and may thus not be represented precisely enough. In addition, the parents' responses might be subject to social desirability bias. The absolute numbers are small, which limits generalizability, particularly as this is a single-center study. We strived to minimize sampling errors by contacting all consecutive families who were in the care of the SHPPC team during a specified period.
CONCLUSION
Adequate symptom management in pediatric palliative care is a major challenge for all healthcare professionals involved. Even though successful treatment is not always possible, successful symptom perception can be achieved in the vast majority of cases, and is in itself a powerful determinant of the perceived quality of care. Our results suggest that careful listening to the parents reporting on their child's symptoms could help prevent suffering and improve parent satisfaction with palliative care as well as their own quality-of-life. This needs to be verified in prospective studies aimed at further improving the effectiveness of symptom perception strategies in pediatric palliative care.
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